Retrograde stenting via the contralateral vertebral artery (VA) is a safe and effective treatment for posterior inferior cerebellar artery (PI-CA) aneurysm.
Introduction
Endovascular treatment for intracranial aneurysms of the posterior circulation has advantages over surgical intervention 1 . Advancements in devices and techniques for endovascular treatment have made it possible to treat aneurysms that were previously unsuited for treatment by endovascular coiling. Among aneurysms of the posterior circulation, posterior inferior cerebellar artery (PICA) aneurysms require various techniques that allow for neck protection and branch preservation during endovascular coiling due to the anatomic characteristics of the site which include a wide neck, incorporation of the PICA branch into the sac, and the acute-angled PICA branch from the vertebral artery (VA) [2] [3] [4] [5] .
Retrograde stenting via the contralateral VA is one of the useful options available for treating PICA aneurysms of the wide-necked and acute-angled PICA branch from the VA [6] [7] [8] [9] . In the majority of cases, the guidewire and the microcatheter can cross the vertebrobasilar (VB) PICA aneurysms 11 . The dome-shaped aneurysm required neck remodeling using a stent-assisted catheter jailing method. We planned to perform retrograde stenting through the contralateral VA crossing the VB junction, because the left PICA which originated from the left VA formed an acute angle ( Figure 1B ). Our treatment plan was as follows: (1) arterial puncture of the bilateral femoral arteries and placement of two guiding catheters on the bilateral VAs (double guiding), (2) placement of the microcatheter for stent delivery using the guidewire into the contralateral VA, (3) a retrograde approach of the microcatheter to the PICA via the VB junction, (4) placement of a second microcatheter for coil delivery into the aneurysm lumen via the ipsilateral VA, (5) stent deployment from the proximal PICA to the distal VA (toward the VB junction), and (6) coil embolization.
The endovascular procedure was performed under general anesthesia using the Allura Xper FD20/10 biplane system (Philips Healthcare, Best, the Netherlands). Aspirin (100 mg/day) and clopidogrel (75 mg/day) were administered for five days before treatment. A bolus of 3,000 IU of heparin was administered intravenously after femoral artery sheath placement and additional boluses of 1,000 IU of heparin were administered every hour to maintain an activated clotting time of 250-300 s during the procedure. After two 6F Chaperon ® guiding catheters (Mi-junction without much effort by shaping the tips of the guidewire and the microcatheter. The looping technique 10 is also a good method to cross the acute-angled VB junction. Occasionally, however, all attempts to cross the VB junction, including tip shaping and the looping technique, fail. Here, we introduce an alternative method to overcome the acute-angled VB junction using a Snare system after repeated failure using other techniques.
Case Report/Technique
Surgical clipping for a ruptured distal anterior cerebral artery (ACA) aneurysm was performed three years ago at our institution on a 56-yearold woman. She recovered from the surgery without any neurologic deficit. At that time, in addition to the distal ACA ruptured aneurysm, the cerebral angiogram revealed a dome-shaped, unruptured, 4 × 2 mm aneurysm located at the origin of the left PICA ( Figure 1A ). Although small, we decided to treat this PICA aneurysm to prevent rupture because of a slight increase in size after a three-year follow-up period and multiple aneurysms. We selected an endovascular course of treatment for the aneurysm in view of the surgical difficulty, the patient's preference, and recently reported feasible and successful results of endovascular methods in treating croVention Inc., Tustin, CA, USA) were positioned into the bilateral VAs, an Excelsior ® SL-10 ® microcatheter (Stryker Neurovascular, Fremont, CA, USA) and a 0.014-inch Traxcess ® guidewire (MicroVention Inc., Tustin, CA, USA) were placed in the right VA. Multiple attempts to cross the VB junction were made. First, we tried to cross it directly with the guidewire and microcatheter by shaping them into C and J shapes. After multiple failures using this first method, we tried a wire looping method and a A B Figure 2 A) The Snare system was navigated to the proximal basilar artery via the left vertebral artery (VA). B) Another microcatheter and guidewire were introduced in the right VA and the guidewire was gently advanced to the basilar artery in order to pass through the loop of the Snare system. C,D) The Snare system then caught the guidewire from the right VA and was pulled down very carefully to the left VA crossing the VB junction. A definitive deviation of the guidewire and the Snare system from the roadmap (arrowheads) during the pull-down procedure is shown.
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resistant-branch method to make a looped catheter in the VA using the right PICA and the C1/ C2 branch at the cervical VA. Using this looping technique, we were able to position the microcatheter on the VB junction. However, the microcatheter was subsequently pulled up to the basilar artery when the guidewire was pushed into the microcatheter. To overcome the angle of the VB junction, we decided to use the Snare system (Multi-Snare ® Micro Sets, pfm medical ag, Köln, Germany). The Snare system was navi-gated to the proximal basilar artery via the left VA (Figure 2A ) with a Prowler ® select ® plus microcatheter (Cordis Neurovascular Inc., Miami Lakes, MA, USA). An Excelsior ® SL-10 ® microcatheter and a Traxcess ® guidewire were introduced in the right VA and the guidewire was gently advanced to the basilar artery in order to pass through the loop of the Snare system (Figure 2B ). Following this, the Snare system caught the Traxcess ® guidewire and it was pulled down very carefully to the left VA crossing the VB Figure 3 A,B) The microcatheter in the right vertebral artery (VA) was exchanged for a Prowler ® select ® plus microcatheter to allow for stent delivery and this microcatheter was able to smoothly select the left posterior inferior cerebellar artery (PICA). C) After selection of the aneurysm via the right VA, an EnterpriseTM stent was deployed from the proximal PICA to the distal VA (retrograde approach) through a Prowler ® select ® plus microcatheter. D) After deployment of the stent, coil embolization was initiated using a stent-assisted catheter jailing maneuver.
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C junction ( Figure 2C,D) . After the Snare system was removed, we exchanged the microcatheter in the right VA for a Prowler ® select ® plus microcatheter to allow for stent delivery. The microcatheter was then able to smoothly select the left PICA. For selection of the aneurysm, an Excelsior ® SL-10 ® microcatheter was placed over a Traxcess ® guidewire in the aneurysm lumen. After selection of the aneurysm, an Enterprise TM stent (Cordis Neurovascular Inc., Miami Lakes, MA, USA) was deployed from the proximal D and dual femoral puncture were applied to allow for simultaneous one-step stenting and coiling 9 . In a recent report, a single guiding system utilizing a single femoral puncture was sufficient to allow for coil embolization in 60% of patients 6 . We performed a catheter jailing technique in order to achieve catheter stabilization during coiling using double-guiding systems and dual femoral punctures. During a retrograde stenting procedure via the contralateral VA, shaping the tips of the guidewires and the microcatheters helps in crossing the VB junction from one VA to another. However, in "acute-angled" VB junctions, shaping the tips of wires and catheters is insufficient and a "looping technique" is required. Various methods of making such catheter loops have been introduced 10 . Among them, there are two widely used and easily applied methods of creating a looped catheter; 1) making a loop of the wire followed by catheter looping, and 2) a resistant-branch method using a small branch such as the C2 or C3 branch at the VA 18 . In the current case, we were unable to overcome the challenges presented by the acute-angled VB junction, despite numerous attempts including excessive wire shaping, steam shaping of the microcatheter and use of the looping technique described above. Finally, we took advantage of the Snare system that was designed to retrieve and manipulate intraluminal foreign bodies and were able to perform a successful procedure without any technical difficulties. We used the Snare system via the contralateral VA to snatch and pull down the guidewire positioned at the basilar artery. However, this technique was technically demanding in that a dual guiding system was required and very careful and gentle maneuvers were needed while pulling down the Snare system subsequent to catching the guidewire. Figures 2C and D show a definite deviation of the guidewire and the Snare system from the roadmap during the pull-down procedure. We believe this deviation occurred as a result of pulling down the VB system to the trajectory of the Snare system, and this could result in injury to the large arterial wall and small arteries arising from the basilar artery. Because we were concerned about this unexpected deviation that could result in uncontrolled bleed under conditions of full loading with antiplatelets and heparin, we considered surgical clipping or followup monitoring after abandoning an endovascular treatment if this attempt had failed.
PICA to the distal VA (a retrograde approach). After deployment of the stent, coil embolization was initiated as a general maneuver with three Target ® detachable coils (Stryker Neurovascular, Fremont, CA, USA). After endovascular treatment, the patient recovered without complications, and dual antiplatelet therapy (aspirin 100 mg/day + clopidogrel 75 mg/day) was maintained for six months.
Discussion
Although there are several valuable reports on surgical clipping of posterior circulation aneurysms performed by experienced surgeons, the rarity of these aneurysms, limited surgical experience, and technical difficulties make it difficult to treat aneurysms of posterior circulation surgically 12, 13 . As with other aneurysms located in the posterior circulation, surgical clipping of aneurysms originating in the PICA presents technical challenges due to the deep location, adjacent lower cranial nerves and brainstem 14, 15 . Because of these characteristics, endovascular management of aneurysms originating in the PICA has become increasingly utilized in recent years 5, 16 , and proved a safe and effective therapy in a recently published large series 11 . Among endovascular treatments, however, PI-CA origin aneurysms have some complex anatomical findings including being wide-necked, the acute-angled PICA branching from the VA, and incorporated the branch into the sac 2-5 . In these cases, neck protection and branch preserving techniques -such as stent-assisted balloon remodeling, use of multiple catheters, and catheter protection -are frequently needed. The stent-assisted technique is generally the most acceptable technique for achieving both neck protection and PICA preservation 6, 17 .
In the majority of cases, the PICA branches acutely from the VA. Retrograde stenting via the contralateral VA is suitable for this acuteangled branching PICA. Cho et al. suggested that retrograde stenting has two advantages: 1) full coverage of the aneurysmal neck and 2) horizontal positioning of the stent prevents it from kinking or ovalization at an acute angle 6 . Ecker et al. first described retrograde stenting via the contralateral VA for coil embolization of PICA aneurysms 7 . They report staged stenting (via the contralateral VA) and coiling (via the ipsilateral VA) with a six-week time interval. Others reported that a double guiding system to cross the VB junction and to treat an intracranial aneurysm.
Conclusion
We suggest that our Snare system technique can be used to cross the acute-angled VB junction if other attempts have failed and if a dual guiding system is available. In order to prevent arterial injury, careful and gentle manipulation is needed when pulling down the Snare system after catching the guidewire.
Actually, this snare technique is a well-established technique practiced in peripheral vascular interventions such as endovascular aneurysm repair. In cerebrovascular procedures, however, most reports utilizing the Snare system have been cases involving retrieval of intravascular foreign bodies and treatment devices like coils and stents. Hanaoka et al. reported their experiences of using the Snare system to intravenously catch the microcatheter in treating a dural arteriovenous fistula 19 . To our knowledge, this is the first report in English describing the use of the Snare system
